Background: Due to rapidly growing number of old adults and diminishing supportive functions of family in China, the issue of willingness to use institutional care is of high priority, especially for disabled seniors. The objective of this study is to compare the willingness of institutional care and its determinants between disabled and non-disabled seniors in China. Methods: 2493 seniors (60+) were randomly selected from a cross-sectional study conducted in three urban districts and three rural counties in Jiangsu Province. Binary logistic regression model was employed to examine differences towards the preference for institutional care between two subgroups, and to identify factors associated with willingness of institutional care between disabled and non-disabled seniors. Results: Of 2493 respondents, 402 (16.1%) were disabled seniors. Overall, 14.2% of the participants had willingness for institutional care in Jiangsu, China. The willingness for institutional care among non-disabled seniors (OR = 0.513; 95%CI 0.387-9.680) was significantly lower than that among disabled ones. The preference for institutional care of both disabled and non-disabled seniors was associated with household income. The willingness of institutional care was also related to age, education and living arrangement among disabled seniors. Meanwhile, non-disabled seniors who had non-communicable diseases were found to be more likely to choose elder care in institution. Conclusions: Our findings indicated that the willingness for institutional care among disabled seniors was significantly higher than that among non-disabled ones. Household income was determinant of utilization willingness for institutionalization both in disabled and non-disable seniors. Different policies should be made or modified for disabled and non-disabled seniors separately.
take care of older adults are immensely weakened due to decreasing family size and increasing demographic shift [7, 8] . "4:2:1"family structure (four grandparents, two adult children, and one grandchild) poses a dilemma for the adults who have to look after four parents and take care of one child at the same time [9] . The phenomenon is likely to become even more pressing in the near future with the implementation of universal two-child policy.
Due to diminishing supportive functions of family and rapid growth of older adults, especially the increasing percentage of disabled seniors in China [10] , exploring the willingness of institutional care and its influential factors are of high priority. Several previous studies have identified determinants of willingness for institutional care, such as age [11, 12] , gender [13] , income [11] , education [12, 14] , marital status [11, 12] , living arrangements [11] [12] [13] , non-communicable disease (NCDs) [15] , and insurance [16] . However, few studies have explored the willingness of institutional care among disabled seniors [17] , and no studies have compared such willingness between disabled and non-disabled seniors in China [18] . To remedy the situation, this study aims to explore the disparity in utilization willingness of institutional care between disabled and non-disabled seniors in China. To do so, we have following specific objectives. First, we will compare the preference for institutionalized care between disabled and non-disabled seniors. Second, we will identify influential factors of the willingness for institutional care among disabled and nondisabled seniors separately.
Methods

Study setting and study population
This cross-sectional study was conducted in Jiangsu province. Jiangsu ranks the third in terms of population in China. Moreover, this province has the most percentage of seniors, in which the older adults aged 60 and above account for 21.4% of the total population (about 16.48 million) in 2015 [19] . The percentage is much higher than the national average.
Three-stage cluster sampling method was adopted to select participants. First, we divided the urban districts and rural counties into three categories according to GDP (Gross domestic product) per capita (2015). Then one county and one district were randomly selected from each category. Therefore, three urban counties (Gusu, Qinghe, Haizhou) and three rural districts (Liyang, Xinghua, Xinyi) were confirmed as study sites. Next, three levels of townships and sub-district were randomly stratified from each sampling county and district in the same way. Finally, three villages and three communities were randomly selected from each subgroup. In all, a total of 2700 seniors were recruited, of which 2493 ones with complete data from 27 rural village and 27 urban communities were included in the analysis.
Data collection
The data was collected from June to August in 2016 by using face-to-face interview. The standard structured questionnaire was composed of social demographic characteristics, living arrangement, health insurance, household income, and willingness of institutional care. In order to ensure quality, the cross-sectional study was conducted by trained postgraduate students from Nanjing University of Chinese Medicine. Participants were informed about the aim of the survey, the selection criterion of the sample, and the assurance that the information was only used for research. Furthermore, the proxy consent procedure was given for those participants who were considered cognitively impaired. All participants gave written informed consent before inclusion in the study. The Cronbach's Alpha of the total questionnaire is 0.784, indicating a high reliability.
Variables and measures
Dependent variables
The willingness of institutional care was defined as dependent variables, measuring by the question, 'which way of old-age pension are you willing for?' If the answer was 'institutional care' , then 'yes' was coded. On the contrary, if the older people choose 'home-based care' or 'community-based care' , the dependent variable was defined as 'no'.
Independent variables
On the basis of Andersen-Nyman model [18, 20, 21] , we classified explanatory factors into three categories and choosing appropriate variables: 1) Predisposing variables, including gender (female, male), age (60-69, 70-79,80+), marital status (married or others), and education (primary school or below, junior school, high school or above). 2) Enabling variables, including residence (urban or rural), living arrangements (living alone, living with children or others), health insurance (New cooperative medical scheme (NCMS), Medical insurance for urban residents' scheme (MIUR), Medical insurance for urban employee scheme (MIUE), others including commercial insurance), and household income (Q1, Q2, Q3 andQ4). According to the Jiangsu Statistical Yearbook, we adopted quartile to divide the household income into four groups. Quartile 4 (Q4) is the richest and Quartile 1 (Q1) is the poorest. 3) Need variables, consisted of ADL disability (yes or no) and NCDs including hypertension, diabetes, Heart disease, stroke, rheumatism, Alzheimer's disease et al. (yes or no).
The ADL disability was measured by Katz Index Scale [22] [23] [24] [25] , which included the following six items: feeding, dressing, bathing, toileting, walking inside, bladder and bowel control. Each item had two response choices: "dependent" and "independent". If any answer was "dependent", the seniors were categorized as older adults with ADL disability which means needing equipment or human help to complete the above task, otherwise, the seniors were defined as non-disabled ones without ADL disability. The Chinese version scale was proven to be of good validity and reliability [26] .
Statistical analysis
The data were double entered and checked by Epi Data V.3.02. The statistical package SPSS V. 20 .0 was employed to analyze the data. Chi-square test was performed to examine differences in the independent variables mentioned above between disabled and nondisabled seniors. Binary logistic regression was applied to assess the association of willingness to live in institution with the ADL disability among old adults, and to identify the explanatory factors between disabled and non-disabled seniors separately. All reported CIs were calculated at the 95% level. Statistical significance was set at the 5% level.
Results
Basic information of the participants
As shown in Table 1 , 14.2% of the participants had willingness for institutional care in Jiangsu, China. The proportion of disabled and non-disabled seniors who preferred institutional care was 22.6 and 12.6% separately. Of all respondents, the majority of seniors were non-disabled (83.9%), at the ages of 70-79 (51.3%), female (52.7), married (75.2%), having education level of primary or below (64.4%), rural (63.5%), living with children or others (86.8%), covered by NCMS (55.7%), the poorest (47.9%), and having NCDs (87.3%). In general, age (P < 0.001), marital status (P < 0.001), living arrangement (P < 0.001), household income (P = 0.002) and NCDs (P < 0.001) were significantly different between non-disabled and disabled seniors.
Association of willingness for institutional care and ADL disability among seniors Table 2 showed the disparity of willingness to live in institution between disabled and non-disabled seniors in two models. Results from model 1 identified that willingness was statistically higher among disabled seniors (OR = 0.494, 95CI 0.378-0.645, P < 0.001). Model 2 indicated that when controlling other variables, willingness of institutional care among disabled seniors was also significantly higher than that among non-disabled seniors (OR = 0.513, 95CI 0.387-9.680, P < 0.001).
Factors associated with willingness for institutional care among disabled seniors
We identified the factors associated with the willingness to live in institution among disabled seniors (Table 3) . Univariate analysis showed that eight factors were found to be statistically significant (P < 0.05) related to the willingness of institutional care, including age, gender, marital status, education status, residence, household income. Multi-logistic regression showed that disabled seniors who were aged from 60 to 80 (P < 0.001), who lived alone (P = 0.023), whose household income was corresponding to Q3 (P = 0.025) preferred choosing institutional care, and those who had lower educational level (P < 0.001) did not prefer institutional care.
Factors associated with willingness for institutional care among non-disabled seniors
The influential factors associated with willingness of institutional care among non-disabled seniors showed in Table 4 . The univariate analysis indicated that the nondisabled seniors who were married (P = 0.006), whose household income belonged to Q2 (P = 0.001), who had no NCDs (P = 0.002) were less likely to choose institutional care. Those who lived alone (P = 0.007), who were not covered by any medical insurance (P = 0.022) preferred institutional care. Multi-logistic regression showed that two factors from the above five items were still significantly associated with the willingness, including NCDs and household income.
Discussion
Based on the cross-sectional study conducted in Jiangsu,, our study compared the willingness of institutional care between disabled and non-disabled seniors in China and explored determinants in two subgroups separately. To our knowledge, it is the first study that focuses on the research subject above. Our findings showed that the willingness for institutional care among disabled seniors was significantly higher than non-disabled old adults.
Our study found that 14.2% of seniors chose institutional care. The percentage was lower than 45% which was reported in America [27] and 16.7% demonstrated in Taiwan [28] . Compared with studies of other provinces, the proportion was also lower than Beijing (30%) [29] , Henan (16.1%) [16] and Guizhou (38.5%) [14] . However, it was higher than Shandong (8.5%) [30] and Zhejiang province [31] . In different circumstance, there is a large disparity of preference for institutional care among the seniors.
Consistent with other studies [32, 33] , the result of our study demonstrated there was a significant difference in willingness of institutional care between two subgroups. The proportion of disabled and non-disabled seniors who preferred institutional care was 22.6 and 12.6% separately. However, another study [18] which revealed that disabled seniors were less likely to choose institutional care. One possible explanation is that attitudinal changes towards institutional care is happening in China in recent years [34] . More and more aging adults, especially disabled seniors recognize that institutional care is a good option for them because of the poor physical status, diminishing family size and reducing care functions [17, 32] . Another explanation may be the improvement of institutional service for seniors.
Particularly, integrated care in some nursing home which combined medical care with nursing services is preferred by disabled seniors with high household income. Furthermore, the support of government is a favorable objective factor. This finding suggests that it is urgent to make and modify different supporting policy for disabled and non-disabled seniors separately. Similarly, the finding in this study was that household income level significantly determined the utilization willingness of institutional care both in disabled older adults whose household income was corresponding to Q3 and non-disabled seniors whose household income belonged to Q2. There are two possible explanations for such output. First, older adults with high household income would pay more attention to health status and quality of life, so the institution with better medical care and nursing service [35, 36] is favored by older adults, especially the disabled ones with poor mental and physical condition. However, disabled seniors with higher household income which are enough to afford private professional care may have other options other than institutional care [37] . Second, many poor seniors have to give up their idea of institutional care because of financial insolvency, but if older people are the poorest ones, the willingness of institutional care may increase because the country is guaranteeing the rights of them through policy orientation. The finding indicates that maybe the government should pay special attention to the willingness of institutional care among middle-income seniors, which is an important question worthy of further exploration. Furthermore, the study demonstrated that the preference for institutional care of disabled seniors was also found to be significantly related to three indicators including age, living arrangement, and education, which was consistent with previous studies [17, 18] . Education exerts a statistically positive effect on the willingness. The seniors with better education are open-minded, who will be easily to accept the new idea in view of diminishing family size and increasing geographic mobility [35] . In addition, disabled seniors living alone were more likely to choose institutional care because they find it hard to obtain informal support [30, 38] .
Interestingly, age had a negative impact on the willingness for institutional care among disabled seniors. Essentially, with the growth of age, physical and psychological health of old adults become poor, leading to high demand and willingness of institutional care. However, the result of the study is opposite, which may be explained by Chinese traditional culture and changes of family structure [39] . Most of the oldest old tend to reject institutional care because of traditional family norms, intense loneliness, and extreme insecurity causes. Meanwhile, the young older people are more likely to accept the concept of modern pension institution [40] . The findings should, therefore, give an impetus to attach importance to the traditional culture and family concept in the study of willingness to live in eldercare institution.
Parallel to other studies [15, 18] , we found that the non-disabled seniors who suffered from NCDs were more likely to prefer institutional care. The possible reason is that some NCDs are strongly related to worse physical condition which needs professional institutional service, including dementia, cardiovascular diseases and arthritis [41, 42] . According to the WHO Global Status Report (2010), NCDs are the leading causes of mortality and disability globally [43] . China, as the most populous developing country, has experienced the heavy burden of NCDs, accounting for 70% of total disease burden and 80% of total death [44] . However, for disabled seniors, 94.3% among them had NCDs according to the sample, leading to the possibility of neglecting the effect of NCDs. The finding shows that it is urgent to do further research to have a better understanding of epidemiology of NCDs among older adults.
This study has some limitations. Firstly, the information including the economic status and willingness of institutional care were self-reported, leading to the possibility of bias. Secondly, a cross-sectional design was adopted in our study to illustrate the relationship between willingness of institutional care and ADL disability difference rather than causality. Thirdly, some important variables are unavailable in the current study, such as the understanding of the institutional care [45] , information of the offspring [17] and the psychological status [13, 16] , which are the research directions in the future..
Conclusion
This study showed that the willingness for institutional care among disabled seniors was significantly higher than that among non-disabled ones. Household income was found to be an important determinant for the willingness in both disabled and non-disable seniors. Additionally, age, living arrangement, and education were predictors for willingness among disabled seniors. Non-disabled seniors who had NCDs were more likely to choose institutional care. According to the findings, several countermeasures should be put forward. Targeting policies should be made or modified to satisfy various demands of the disabled and non-disabled seniors separately. 
